Introduction
The more widespread appreciation of the fact that transient ischaemic cerebrovascular attacks (TIAs) often give warning of an impending completed stroke has been a significant advance in the management of cerebrovascular disease.
An increasing number of patients are now referred for investigation after they have experienced only one or two TIAs while there may still be time to prevent the development of a completed stroke.
Whilst the pathological basis for the great majority of TIAs is atheroma, it should not be forgotten that they may be associated with other types of pathology. Similarly, focal neurological disturbances which are too prolonged to justify the label TIA, and yet, by remitting, do not earn the title of a completed stroke, may also be associated with a pathology other than atheroma.
The purpose of the present paper is to call attention to some of these by recounting brief case histories of fourteen patients who were encountered in a series of 900 personal cases of cerebrovascular disease.
TIA and cardiac dysrhythmia Whilst under observation she had two episodes of atrial fibrillation both of which subsided spontaneously and over the succeeding 4 years she continued to have occasional attacks of atrial fibrillation the cause of which was never found.
TIAs and mitral stenosis
TIAs may occur in association with rheumatic heart disease without atrial fibrillation (Hutchinson & Stock, 1963 
TIAs and anaemia
Severe anaemia is a well recognized cause of TIAs 9.3g/100ml. He had no further neurological episodes. He was re-admitted 8 weeks later with a history of increasing exertional dyspnoea of a few weeks duration and evidence of cardiac failure. His haemoglobin had fallen to 8-2 g/ 100 ml and after further transfusion rose to 10-2g. Serum iron was 105,ug/100ml; the occult blood was still positive.
He was referred to a general medical unit where a further barium meal showed a small hiatus hernia, but neither barium swallow nor oesophagoscopy revealed any varices. Prolonged treatment with oral iron brought his haemoglobin up to 12-3 g/lOOml with a MCHC of 32% and occult blood gradually disappeared from his stools. He had no further TIAs.
This patient had experienced two TIAs in the vertebro-basilar territory in association with a severe anaemia. The latter was presumably due to gastro-intestinal bleeding, the source of which was never found.
TIAs and polycythaemia
Polycythaemia may also give rise to TIAs Over the course of 10 days her platelets fell to 27,000/mm3, thrombotic thrombocytopenia purpura was diagnosed and heparin 10,000 units intravenously 4-hourly was given. She improved on this regime, the platelet count rising to 209,000/mm3, though her hemiplegia remained unchanged. She was able to return home on 14 September but was re-admitted on 8 November, having developed a brain-stem lesion with dysarthria, dysphagia and ataxia. Her haemoglobin was 131 g and her platelet count 121,000/mm3. Her condition slowly deteriorated and she died on 28 February 1964.
Necropsy (Dr A Knudsen) showed areas of haemorrhage into the muscle of the anterior wall of both cardiac ventricles, and on the surface of the kidneys. There were some renal infarcts measuring up to 2cm diameter. The spleen was firm, but the follicles were ill-defined. The brain showed multiple areas of cortical softening, measuring up to 3 cm in diameter. The white matter was not involved. The spinal cord was normal. Sections showed plugging of capillary vessels by hyaline and granular eosinophilic material, best seen in the kidney, heart, pancreas and bladder.
'Little strokes' associated with hypertension Hypotension is a well-recognized cause of TIAs (Denny-Brown & Meyer, 1957) , but their occurrence in association with hypertension is less well recognized. Indeed, when hypertension is being treated with hypotensive drugs, the mistake of attributing TIAs to hypotension rather than hypertension may be made. This dilemma is illustrated by the next case.
Case No. 810 A woman of 64 years awoke one morning in December 1964 with headache, vomiting, weakness of the right leg and unsteadiness of gait which was greater than could be accounted for by her weakness. The vomiting and weakness ceased after a few hours, but she continued to be unsteady for about 2 weeks. She was seen at a hospital where her blood pressure was found to be raised and treatment with hypotensive drugs begun.
Over the next 3 months she had repeated attacks of non-rotatory 'giddiness'. As there was doubt as to whether this symptom was due to hypotension produced by therapy or hypertension she was referred for a further opinion. While in the supine position on the examination couch she suddenly complained of feeling faint and giddy. A second-degree nystagmus to the left appeared, accompanied by a left facial weakness of nuclear type, ataxia in the left upper limb and increase of reflexes down the right side. She vomited several times.
Unfortunately the examination had not reached the stage at which the blood pressure was recorded before the onset of these symptoms, but a few minutes after the onset it was 260/ 150 mmHg. Over the next few hours it fell to 220/130 mmHg.
Treatment of her blood pressure with methyldopa was intensified and a level of 160/110 mmHg maintained. The nystagmus and ataxia disappeared over the course of 2 weeks, but there was persistent increase in the reflexes on the right.
Five weeks later she had a further attack of giddiness with a re-appearance of nystagmus; her blood pressure had been rising slowly over the previous 48 hr, reaching a level of 220/ 140 mmHg at the time of the attack; control was again established at a level of 170-150/110-100 mmHg and she had no further symptoms.
'Little strokes' with multiple causes
The difficulty in determining which of several possible causes is responsible for cerebrovascular episodes was mentioned in the report of The angiogram showed a left parietal neoplasm which at biopsy proved to be a grade IL astrocytoma.
Not only was the description of the attacks typical of TIAs but they also showed a striking arrest following the administration of heparin on two occasions with recurrence when the heparin was stopped.
Discussion
Transient disturbances of neurological function may be associated with a number of conditions. They may for instance occur in epilepsy as in Todd's paralysis, though usually the history of a preceding convulsion makes clear the nature of the transient weakness. Similarly, the reason for the temporary paresis which may follow focal motor seizures is revealed by the account of clonic movements of the affected part. Focal sensory attacks, however, present more of a problem; it is often extremely difficult to determine whether transient sensory symptoms are a positive phenomenon due to an epileptic discharge from the sensory cortex, or a negative phenomenon due to ischaemic paralysis of that area. The duration of the disturbance may help as it is unusual for an epileptic discharge to last more than 1 or 2 min; a numbness lasting 10 min or so is, therefore, more likely to be ischaemic.
The motor, sensory and visual symptoms which may occur in association with migraine may also pose problems. The symptoms which may usher in an attack may be very like TIAs especially in those cases in which the succeeding headache is mild. Indeed, it may be argued that these are in effect TIAs, as it is commonly held that the symptoms at the onset of an attack of migraine are due to constriction of intracranial arteries. Further difficulty is created by the fact that TIAs associated with atheroma may be accompanied, or followed, by localized headache due to dilatation of collateral vessels in an attempt to ward off the threatened ischaemia.
Even when it seems clear that a transient focal cerebral disturbance is due to ischaemia, the possibility that it is the result of a pathology other than atherosclerosis must be borne in mind, as has been abundantly illustrated by the case histories presented here. A careful history and examination should reveal most of these. In addition, simple investigations such as blood count, ECG and radiographs of the cervical spine should bring to light most of the remainder.
It is the cerebral tumour presenting with TIAs which offers the most difficulty. Echoencephalography and electroencephalography are of great help in this situation. The finding of a focal, slow wave disturbance in the EEG in a patient currently experiencing TIAs should always arouse suspicion of a tumour as transient focal ischaemia, unlike an infarct, does not produce a disturbance of this kind. If the focal disturbance persists over 3 weeks, it should certainly be regarded as due to a tumour until proved otherwise. Cerebral angiography or a radioactive brain scan must be undertaken.
Even when it is decided to carry out angiography, the difficulties are not at an end. The study of patients experiencing TIAs has placed increasing emphasis upon the great vessels in the neck and their origins from the aortic arch, as the site of the relevant lesions; these are best demonstrated by aortography via a catheter introduced into the arch of the aorta by one or other route. This procedure does not, however, permit adequate visualization of the intracranial vessels, for which selective puncture or catheterization of single vessels with radiographs centred on the skull is preferable. There is a conflict of interests here which cannot be resolved by any simple rule-of-thumb; the most appropriate procedure must be determined for each case in the light of the clinical features and the results of other investigations. When there is suspicion of a cerebral neoplasm, selective angiography of a single artery is the better procedure. But when cervical bruits or other evidence makes atheroma the more likely cause of TIAs, aortography is more informative, as it may assess the status of all four vessels supplying the brain.
In all these circumstances the most important factor remains the clinician's awareness of the possibilities. Because atherosclerotic vascular disease is so common, there is always the danger of a false sense of diagnostic certainty arising. These cases illustrated here indicate how misplaced this may be.
